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进行注射染毒，第 0、3、6 d 注射，7 d 后进行一周的恢复实验，在第一次注射后
的第 1、4、7、8、10、14 d 分别取样。利用荧光光密度法对鱼胆汁内苯并芘及其
代谢产物的蓄积量进行测定；利用 2，4-二硝基苯肼法（DNPH）测定蛋白质羰基
（PCO）含量；利用总抗氧化能力试剂盒测定鱼体肝脏总抗氧化能力（T-AOC）；
采用荧光检测法检测 B(a)P 染毒后褐菖鲉肝细胞 DNA-DNA 交联（DDC），并用









毒时间的变化与 DNA 交联变化并不明显，第 4 d 稍有降低，第 7 d 略有升高。DDC
在第 8 d 达到 高值，DPC 在第 7 d 达到 高值，DDC 和 DPC 均在第 8 d 到第 10 
d 迅速下降，DDC 在第 10 d 到第 14 d 变化不明显，而 DPC 则持续降低。交联蛋
白含量与 PCO、T-AOC 呈极显著相关，与 DPC 的变化趋势相似，并有极显著的
相关性。 
对上述指标进行综合分析，本文认为：第一，蛋白羰基（PCO）对 DDC 和
DPC 的影响都极显著（P<0.001），但是总抗氧化能力（T-AOC）对 DDC 的影响大

















DDC 来说，在连续染毒第 7 天后出现的时间比较早，在第 7 天到第 8 天出现了修
复高峰期，DPC 系数降低的 快。DPC 的修复相对 DDC 来说，更具有延续性，
三个浓度组在第 10 天到第 14 天的过程中，有相对比较快的修复速度。第四，DPC
的修复相对 DDC 来说修复更加困难，但更加彻底，中低浓度组都修复到了对照组
的水平，高浓度组修复到了比对照组还低的水平。第五，在检测 DPC 中的 DNAzol
方法中，与 DNA 交联的蛋白含量与 DPC 呈极显著相关，表明了新方法有一定的
可行性。 



















Polycyclic aromatic hydrocarbons(PAHs), as the most common toxic organic 
pollutants in ocean, do great harm to marine organisms. Extensive data exist to confirm 
that Benzo[a]pyrene[B(a)P] is toxic to marine organisms, as a typical member of the 
PAHs family. Sebastiscus marmoratus have been injected with three doses of B(a)P 
（0.05 mg/kg, 0.50 mg/kg, 5.00 mg/kg） each two days, sampled in 1st, 4th and 7th day, 
then stopped injecting, and sampled in 8th, 10th and 14th day. The contents of B(a)P 
and its metabolites in bile were determined by fluorodensitometry, the fish liver T-AOC 
was determined by T-AOC reagent kits, and the contents of DDC and DPC in 
Sebastiscus marmoratus liver were determined by fluorescence spectrophotometer and 
KCl-SDS assay respectively; DNA cross-linking of the protein content was determined 
by DNAzol -strip method. The results showed that: 
The content of B(a)P and its metabolites revealed significant dose and 
time-dependent increasing. 
B(a)P in the exposure on 1st day to 7th day cause DDC, DPC, PCO content 
increased, the decline in total antioxidant capacity,  reflecting the increase of 
crosslinking degree; the 8th day as DNA repair, DPC, PCO content started to decline, 
total antioxidant capacity began to increase, reflecting the decline in cross-linking 
degree. So， with the pollutants in time, showing a good dose and time effect. 
Using fluorescence detection and the KCl-SDS precipitation determined the 
content of DDC and DPC.The result showed that:after Sebastiscus marmoratus exposed 
to B(a)P 1st， 4th and 7th day，all of the exposed group DDC , DPC compared with the 
control group were significantly increased, and the DNA cross-linking between effect 
and dose had significantly dose-response relationship.When the exposure time changed, 
the DNA cross-linking did not change significantly: The 4th day slightly lower, the 7th 
day increased slightly. DDC in the highest value on 8th day, DPC in the highest value 
















day to 14th day did not change significantly, while the DPC will continue to lower. The 
protein of DNA cross-linking was significantly related to PCO, T-AOC and DPC. 
Comprehensive analysis of these indicators, this paper argues:First, PCO on the 
impact of DDC and DPC are very significant, but the impact of DDC on T-AOC is 
more than DPC.Second, DDC was easier repaired, and the impact on T-AOC was 
significant, so it resulted in a lag effect of the exposure, DPC's exposure lag was not 
significant. Third, DPC repair in the continuous exposure time was ealier than DDC. 
there was a peak of reducing speed in the 7th day to 8th day, but DPC's reducing speed 
decreased the fastest. DPC's repair had a more time. Fourth, DPC is relatively more 
difficult to repair, but more thorough. Fifth, in the detection of the protein of DNA 
cross-linking in the DNAzol method, the protein of DNA cross-linking was 
significantly related to DPC, indicating that the new method is certainly feasible. 


















多环芳烃（Polycyclic Aromatic Hydrocarbons， PAHs）是海洋环境中 常见、




1.1 B(a)P 的毒性作用研究进展 




























































1.1.3 B(a)P 的毒性作用 








































1.1.4 B(a)P 对鱼类的毒性作用 
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